AMENDMENTS TO THE CLAIMS 



Please amend the claims as follows: 



1. (Cancelled) 




^ \ 2. (Currently amended) The method of claim 1, further compri s ing^ prior 
to d) A computer-implemented method for randomly walking through a hyper- 
text-linked document set comprising a plurality of documents, wherein at least a 
subset of the documents contain a plurality of links to other documents, each 
document being^associated with a host, the method comprising : 

a) \ selecting a host; 

b) \ selecting at random a document associated with the host; 

c) retrieving the selected document; 
eri d) responsive to occurrence of a random event: 

erM: d.l ) selecting at random a host from among the pre- 
viously selected hosts; and 
d2) \ selecting at random a document associated with the 
ost; and 

d.3) retrieving the selected document; 
c.1.2) repeating b) through f); 
e) responsive t® non-occurrence of the random event: 



Case 21708-03792 (PD-595) 



-3- 



21708/03792/ DOCS/132n90.2 



17 e.l) selecting at random a link in the retrieved document: 

18 and 

19 e2) retrieving a document referenced by the selected link: 

20 and| 

21 f) repeating d) and e) until a predetermined condition is met. 

22 and wherein f) comprises y pcating c.l) through c) until a predetermined 

23 condition is met. 

1 3. (Currently amended) Th^nethod of claim 1, further comprising, prior 

2 te-d^ 2, v/herein the random event comprises : 

\ 

3 eil) generating a random number; 

4 erS) determining whether the a generated random number faHs 

5 falling within a predetermined rang e; and 

6 erS) responsive to the rar^^om number falling within the prcdc - 

7 tcrmincd range: 

8 c.1.1) selecting at randbm a host from among the previously 

9 selected hosts; anc 
10 c.l. 2) repeating b) through f) . 

1 4. (Currently Amended) The method of maim i 2, wherein the document 

2 set is the World Wide Web, and wherein each document is a web page. 
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5. (Original) The method of claim 4, wherein each host corresponds to a 
domain. \ 

6. (Currently amended) The method of claim i 2, further comprising, con- 
currently with a) through f), performing a second two-level random walk through 
the hypertext-linked document set. 

7. (Currently amended) A computer-implemented method for randomly 
walking through a hypertext^linked document set comprising a plurality of 
documents, wherein at least a subset of the documents contain a plurality of links 
to other documents, each docuraent being associated with a host, the method 
comprising: \ 

a) initializing a host set; 

b) initializing a document set for each host in the host set; 

c) selecting at random a host from the host set; 

d) selecting at randon^a document from the document set of the 
selected host; \ 

e) adding the selected hosl to the host set; 

^ adding the selected document to the document set of the sc 

Icctcd ho s t; \ 
g e) responsive to the selected dooument containing at least one 

link: \ 
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16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 



grJ: el) selecting at 



ument; 
g:3 e.2 ) selecting a 

lected link; 
g:3 e.3 ) selecting a 

document; 



random a link from the selected doc- 



e.4) adding the selected host to the host set; 



the selected host; 



document corresponding to the se- 



host corresponding to the selected 



e.5) adding the selected document to the document set of 



and 



gr4 e.6 ) repeating ee.l) through h e.5 ) until a first prede- 
termined condition is met; and 
hf) responsive to the sclcctcdldocumcnt not containing at least 
one linlc, repeating c) through h e) until a second predeter- 
mined condition is met. 



8. (Currently amended) The method of claim 7, wherein: 

e^) is performed responsive to the selected host not being in the host 
set; and 

f e.5 ) is performed responsive to thelselected document not being in 
the document set of the selected host. 



1 



2 



9. (Currently amended) The method of claim 7, wherein g) further com - 
prises, prior to g.l) A computer-implemented methou for randomly walking 
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3 through a hypertext-linked document set comprising a plurality of documents, 

4 wherein at least a subset of the documents contain a plurality of links to other 

5 documents, each document being associated with a host, the method comprising : 



6 a) initializing a host set; 

7 b) initializing a document set for each host in the host set; 

8 c) selecting at randim a host from the host set; 

9 d) selecting at random a document from the document set of the 
10 selected host; \ 

u e) responsive to non-occurrence of a random event, and further 

1 

12 responsive to the selected document containing at least one 

13 link: \ 

14 e.l) selecting at random a link from the selected document; 

15 e.2) selecting a document corresponding to the selected 

16 link; ^ 

17 e.3) selecting a host corresponding to the selected doc- 

18 ument; I 

19 e.4) adding the selected host to the host set; 

20 e.5) adding the selected document to the document set of 

21 the selected host; an d 

22 e.6) repeating e.l) through e.5) until a first predetermined 

23 condition is met; and 
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24 
25 
26 
27 



f) repeating c) through e) until a second predetermined con- 
dition is met 

I 

g:0) — responsive to a random cvcht^ repeating c) through h) until a 
predetermined condition is met; 



28 



and wherein g.l) through g. 4 ) are performed responsive to non occurrence 



29 - of the random event of g.O) , 



1 10. (Currently amended) The method of claim 7, further comprising, prior 

2 te"g4)7 9, wherein the random event comprises: 



3 
4 
5 
6 
7 



g.0.1) generating a random number; 



g.0.2) determining whether the a generated random number faHs 

falling within a predetermined rang e; and 
g.0.3) responsive to the random number falling within the prede - 



termined range, repeating c) through h) until a predetermined 



condition is met; 



and wherein g.l) through g.4) are p i 



rformed responsive to the random 



20 number not falling within a predetermined range 



1 11. (Original) The method of clair^i 

2 ment set is the World Wide Web, and wherein 



7, wherein the hypertext-linked docu- 
each document is a web page. 
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1 12. (Original) The method of claim 11, wherein each host corresponds to a 

2 domain. 

\ 

1 13. (Original) A computer-implemented method for measuring relative 

2 quality of a search engine index, comprising: 

3 a) performing a two-level random walk among documents 

1 

4 within a document set; 

5 b) for each document encountered in the random walk, deter- 

6 mining whether the document is indexed by the search engine 

7 index; and \ 

8 c) aggregating the results of b). 

1 14. (Original) The method of clain^S, wherein at least a subset of the 

2 documents contain a plurality of links to othCT documents, each document being 

3 associated with a host, and wherein a) comprises: 

4 a.l) selecting a host; \ 

5 a.2) selecting at random a document associated with the host; 

6 a.3) retrieving the selected document; 

7 a.4) selecting at random a link in the retrieved document; 

8 a.5) retrieving a document referenced by the selected link; and 

9 a.6) repeating a,4) and a.5) until a predetermined condition is met. 
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1 15. (Currently amended) The method of claim 14^ further comprising, 

2 prior to a.4): A computer-implemented method for measuring relative quality of a 

3 search engine index, comprising: 

4 a) performing a two-level random walk among documents 

5 within a document set by: 

6 a.l) selecting a host; 

i 

7 a,2) selecting at random a document associated with the 

8 host; I 

9 a,3) retrieving the selected document; 

10 a.3.1) responsive to occurrence of a random event: 

11 a.3.1. 1) I selecting at random a host from among 

12 me previously selected hosts; and 

13 a.3.1. 2)1 selecting at random a document associ- 

14 fated with the host; and 

15 a.3.1.3j retrieving the selected document; 

16 a.3.1.1) repeating a.2) through a.6); 

17 a.3.2) responsive to non-occurrence of the random event: 

18 a.4)/ selecting at random a link in the retrieved 

19 I document; and 

20 3.3) retrieving a document referenced by the selected 

21 link; and 



V 
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22 repeating a.3.1) througli'a.5) until a predetermined 

23 condition is met; j 

24 h) for each document encountered in the random walk, deter- 

f 

25 mining whether the document is indexed by the search engine 

26 index; and ; 

27 c) aggregating the results of I?) . 

1 16. (Original) The method of claim is/wherein at least a subset of the 

2 documents contain a plurality of links to other documents, each document being 

3 associated with a host, and wherein a) comprises: 

4 a.l) initializing a host set; | 

5 a.2) initializing a document set for each host in the host set; 

6 a.3) selecting at random a host from the host set; 

7 a.4) selecting at random a idocument from the document set of the 

i 

8 selected host; | 

9 a.5) adding the selected hlost to the host set; 

30 a.6) adding the selected document to the document set of the se- 

11 lected host; 

32 a.7) responsive to the se ected document containing at least one 

33 link: 

34 a.7.1) selecting at rapdom a link from the selected document; 
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I 

15 a.7.2) selecting a document corresponding to the selected 

16 link; \ 

17 a.7.3) selecting a host corresponding to the selected doc- 

18 ument; 

19 a.7.4) repeating a.5) through a.8) until a predetermined con- 

20 dition is met; and 

21 a.8) responsive to the selected document not containing at least 

1 

22 one link, repeating a.3) thrdpgh a.8) until a predetermined 

23 condition is met. 

1 17. (Original) The method of claim 16, wherein: 

2 a.5) is performed responsive to the selected host not being in the host 

3 set; and 

4 a.6) is performed responsive to the selected document not being in 

\ 

5 the document set of the selected host. 



1 18. (Original) The method of claim 13, wherein each document contains a 

2 plurality of words, and wherein b) comprises, for eacli document encountered in 

3 the random walk: 

4 b.l) selecting at least one word from tlje document; 

5 b.2) performing a query on the search ^ngine index based on the 

6 selected at least one word, to obtaili search results; and 
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7 b.3) determining whether the document is included in the ob- 

8 tained search results. 

1 19. (Original) The metnod of claim 18, wherein b.l) comprises selecting at 

2 least one word based on rarity .1 

1 20. (Currently amended)! A computer-implemented method for measuring 

2 relative quality of a tar get docurnent in a document set, comprising: 

3 a) performing a two-level random walk among documents 

4 within a document set; and 

5 b) determining a quality metric responsive to the number of 

6 times the tar ge^ ocument is encountered in the random walk. 

1 21. (Currently amended) A computer-implemented method for measuring 

2 relative quality of a tar get document ir^ document set comprising a plurality of 

3 documents, wherein at least a subset of tne documents contain a plurality of links 

4 to other documents, the method comprising: 

5 a) performing a two-level\random walk among documents 

6 within a document set; ahd 

7 b) determining a quality metric responsive to the number of 

8 documents encountered during the two-level random walk 

9 that link to the target document. 
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22. (CurrentlM amended) The method of claim 21, wherein b) comprises 
determining a quality metric responsive to the number of documents that link to 
the tar get document, ^nd responsive to the quality metric of the linking docu- 
ments. 

23. (Currently amended) The method of claim 21, wherein b) comprises 
determining a value for: ' 

R{p)^dl r+(l -dWR{p,)l Cipi) 
where: 

R(p) is the PageRank bf target document p; 
R(pi) is the PageRank if document pi; 
T is the total number ol^documents in the document set; 
d is a damping factor su^h that 0 < d < 1; 

documents pi, ... / pk each contain at least one link to tar get document p; 
and \ 

C(pi) is the number of links out of document pi. 

24. (Currently amended) The method of claim 21, A computer- 
implemented method for measurilig relative quality of a target document in a 
document set comprising a plurality of documents, wherein at least a subset of the 
documents contain a plurality of to other documents, wherein each docu- 
ment is associated with a host, and wherein a) comprise s the method comprising : 
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15 
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a) performing a two-level random walk among documents 
within a dociiment set, by: 



a.l) selecting a host; 



I at random a document associated with the 



a.4) respons: 
a.4.1) s. 



a.2) selectin 
host; 

a.3) retrieving the selected document; 



ve to occurrence of a random event: 
electing at random a host from among the pre- 



viously selected hosts; and 
a.4.2^ selecting at random a document associated with 



the 



Siost; and 



a.4.3) retrieving the selected document; 
a. 4 .2) rcpca^ng a.2) through a.7); 
a.5) responsive to non-occurrence of the random event: 

\ 

€tS a.5.1 ) selecting at random a link in the retrieved 

document) and 
etS a.5.2 ) retrieving a document referenced by the 

selected link\ and 
ftr? a.6 ) repeating a.4l to etS a.5 ) until a predetermined 
condition is met ; and\ 
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26 
27 
28 
29 



b) determining a quality metric responsive to the number of 
documents encountered during the two-level random walk 



that link to the mrget document . 



1 25. (Currently amended) The method of claim 21, A computer- 

2 implemented method for measuring relative quality of a target document in a 



3 document set comprising a plurality oAdocuments. wherein at least a subset of the 

4 documents contain a plurality of links to other documents, wherein each docu- 

5 ment is associated with a host, and wherein a) comprises: the method comprising: 

6 a) performing a two-level random walk among documents 

7 within a document set, by: 

8 a.l) initializing a host set; 

9 a.2) initializing a document set for each host in the host set; 

10 a.3) selecting at random a host from the host set; 

11 a.4) responsive to occurrence of a random event: 

12 a.4.1) selecting at random a host from among the pre- 

13 viously selected hosts; and 

14 a. 4 .2) repeating a.2) through a.7). 

25 a.5) responsive to non-occurrence of the random event: 

16 etS a.5.1 ) selecting at random a document from the 

17 document set of the selected host; and 
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19 
20 
21 
22 
23 
24 
25 
26 
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28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 



ar^) — adding the selected host to the host set; 

ar?) — adding the selected document to the document 

i 

set of the selected host; 



eS a.5.2 ) responsi\je to the selected document 
containing at least one link: 



€tS^ a.5.2.1) sd 

1 



ecting at random a link from the 



selected document; 



eS3: a.5.2.2 ) s€ lecting a document correspond- 



ing to the 
a.8.3 a.5.2.3 ) se' 



selected link; 

ecting a host corresponding to 



the select ?d document; and 
a.5.2.4) adding the selected host to the host 



set; 



a.5.23) addmg the selected document to 



the docume nt set of the selected host; 



oSA a3.2.6 ) repes 
a.5.2.5 ) unti: 



tion is met; 



ting €tS a.5.2.1 ) through oS 
a first predetermined condi- 



cnd 



responsive to the sc lected document not con - 



taining at least one link, re 



)eating a.3) through a.5) 



until a second predetermined condition is met ; and 
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39 b) determining a quality metric responsive to the number of 

40 documents encountered during the two-level random walk 



41 that link to the target , document . 



26. (Currently amended) The method of claim 21, further comprising: 

c) determining a qualit}| metric for at least one additional tar get 

3 document; and 

4 d) ranking the quality metric of the first tar get document with 

5 respect to the quality rnetrics of the additional tar get docu- 

6 ments. 

1 27. (Currently amended) A computeri^mplemented method for randomly 

2 walking through a hypertext-linked document set comprising a plurality of 

3 documents, wherein at least a subset of the doi^ments contain a plurality of links 

4 to other documents, each document being associated with a host, the method 

5 comprising: 

6 a) selecting a host; 

7 b) selecting at random a docunVent associated with the host; 

8 c) retrieving the selected docurrient; 

9 d) responsive to occurrence of airandom event: 
10 d.l) selecting at random a hipst from among the previously 
n selected hosts; and 
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12 
23 
14 
15 
16 
17 
18 
19 
20 



d.2) repeating b) 
dition is met; 



irough e) until a predetermined con- 
and 



e) responsive to non-occurrence of the random event not occur 



ftftg. 

e.l) selecting at random a link in the retrieved document; 
e.2) retrieving a document referenced by the selected link; 
and 

e.3) repeating d) a^nd e) until a predetermined condition is 
met. 



1 28. (Currently amended) A computer-implemented method for measuring 

2 relative quality of a tar get document in a document set comprising a plurality of 

3 documents, wherein at least a subset of the documents contain a plurality of links 

4 to other documents, the method comprising:! 
a) performing a two-level random walk among documents 



10 

11 



within a document set, th^ two - level random walk compris - 

a.l) initializing a host se^ 

a.2) initializing a documeht set for each host in the host set; 

a.3) selecting at random a host from the host set; 

a.4) responsive to occurrence of a random event: 
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13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
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29 
30 
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32 



\ 

a.4.1) selecting at random a host from among the pre- 
viously selected hosts; and 

I 

a. 4 .2) repeating a.2) through^a.7). 
a.5) responsive to non-occurrence of the random event: 



etS a.5.1 ) selecting at random a document from the 
document set of the sLected host; and 



ar^) — adding the selected host to the host set; 



arT) — adding the selected document to the document 



set of the selected host; 



€tS a32 ) responsive to 



the selected document 



containing at least one link: 



aS^ a.5.2.1 ) selecting at random a link from the 
selected document; 

arSrS a.5.2.2 ) selectingla document correspond- 
ing to the selected link; 

a.8.3 a.5.2.3 ) selecting a host corresponding to 
the selected document; and 

a.5.2.4) adding the! selected host to the host 

set; 

a.5.2.5) adding the Selected document to 

the document set oi the selected host; 
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arS^ a.5.2L6 ) repeating a^^ a,521) through a^^ 
a/5.2.5 ) until a first predetermined condi- 
tion is met; and 
a79a.6) rcsporlsivc to the selected document not con - 
taining at least one linlc, repeating a.3) through aS a5) 
until a second predetermined condition is met; and 

b) determining a qimlity metric responsive to the number of 
documents encountered during the two-level random walk 
that link to the target document; 

c) determining a quality metric for at least one additional tar get 
document; anc 

d) ranking the qiiality metric of the first document with respect 
to the quality metrics of the additional tar get documents. 



29. (Cancelled) 

30. VCurrently amended) The computer program product of claim 29, fur - 
ther ^mpri^ing computer - readable program code devices configured to cause a 

computer to^ prior to' selecting at random a linlc in the retrieved document A 
computer program product comprising a computer-usable medium having com- 
puter-readable code embodied therein for randomly walking through a hypertext- 
linked document set comprising a plurality of documents, wherein at least a sub- 
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7 set of the documents contain a plurality of links to other documents, each docu- 



8 ment being associated with a host, the computer program product comprising : 

9 a) computer-readable program code devices configured to cause 



10 

u 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 



a computer to select a host; 

computer-readable progfram code devices configured to cause 
a computer to select at random a document associated with 



the host; 

c) computer-readable program code devices configured to cause 
a computer to retrieve^ the selected document; 



Crld) computer-readable program code devices configured to cause 



a computer to, responsive to occurrence of a random event: 
d,l) select at random a host from among the previously se- 
lected hosts; and 



d.2) select at random a document associated with the host; 



and 



d.3) retrieve the selected document; 



repeat the operations of b) through f); 



e) computer-readable program code devices configured to cause 



a computer to, responsive to non-occurrence of the random 



event: 



e.l) select at random a link in the retrieved document; and 
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28 
29 
30 
31 
32 



I 

retrieve a document referenced by the selected link; 



and 



f) computer-readable program code devices configured to cause 
a computer to repeat the operations of d) and e) until a pre- 
determined condition is met. 



33 



and wherein the computer - readable program code devices configured to 



34 cause a computer to repeat the operations of d) and c) until a predetermined con - 



35 dition is met comprise computer - readable program code devices configured to 



36 cause a computer to repeat the operations of c.l) through c) until a predetermined 

37 condition is met. 

1 31. (Currently amended) The computer program product of claim 39 30, 

2 wherein the random event compris ^s further comprising : 



9 

10 



computer - readable program code devices configured to cause a com 



putcr to generate a random number; 



computer - readable program code devices configured to cause a com - 
puter to dcteipninc whether the a generated random number 
faHs falling within a predetermined rang e; and 

computcr - rcadable/program code devices configured to cause a com - 
puter to, rcgponsive to the random number falling within the 
predetermined range: 
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11 

12 
13 



select at random a host from among the previously Gclcctcd 

hosts; and 
repeat the operations of b) through f) . 



1 32. (Currently amended) The computer program product of claim 39 30, 

2 wherein the document set is the World' Wide Web, and wherein each document is 

3 a web page. 

1 33. (Original) The comppter program product of claim 32, wherein each 

2 host corresponds to a domain. 



1 



\ 



34. (Original) The ooniputep^rogram product of claim 39 30, further com- 

2 prising computer-readable progran>£pde devices configured to cause a computer 

3 to, concurrently with the opt rations of a) through f), perform a second two-level 



4 random walk through the hy 



ertext-linked document set. 




2 pjijer-ui 



33. \Currently amended) A computer program product comprising a com- 
able>medium having computer-readable code embodied therein for ran- 

3 domly walking through a hypertext-linked document set comprising a plurality of 

4 documents, wherein at least a subset of the documents contain a plurality of links 

5 to other documents, each document being associated with a host, the computer 

6 program product comprising: 
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a) computer-readable program code devices configured to cause 
a computer to initialize a host set; 

b) computer-readajble program code devices configured to cause 
a computer to initialize a document set for each host in the 



host set; 



1 



c) computer-readable program code devices configured to cause 

'! 

a computer to select at random a host from the host set; 

d) computer-readable program code devices configured to cause 
a computer to select at random a document from the docu- 
ment set of the selected host; 

_\ _ 

e) computcr - rcadablc'^rogram code devices configured to cause 

a computer to add the selected host to the host set; 

f) computer - readable program code devices configured to cause 

a computer to add th^ysclcctcd document to the document set 
of the selected host; 

g e) computer-readable program code devices configured to cause 
a computer to, responsivip to the selected document contain- 
ing at least one link: 

gvl e.l ) select at random a link from the selected docu- 
ment; 

grS e^) select a docui^ent corresponding to the selected 
link; 
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^ e.3 ) select a host corresponding to the selected docu- 
ment; and 

e.4) add the selected host to the host set; 
e.5) add the selected document to the document set of the 

selected host; and 
g:4 e.6 ) repeat the operations of e eil ) through h e.5 ) un- 
til a first predetermined conditio is met; and 
h) computer-readable program code devices configured to cause 
a computer to ^ responsive to the solcctcd document not con 
taining at least one linlc^ repeat tMe operations of c) through h 
e) until a second predetermines condition is met. 

36. (Original) The computer program prociuct of claim 35, wherein: 

the computer-readable program code devices configured to cause a 
computer to add the selectid host to the host set operate re- 
sponsive to the selected host not being in the host set; and 

the computer-readable program code devices configured to cause a 
computer to add the selected document to the document set 
of the selected host operate responsive to the selected docu- 
ment not being in the/document set of the selected host. 

37. (Currently amended) The computer program product of claim 35, 
wherein computer ■ readable program code devices g) further comprise computcr - 
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3 readable program code dcvicoG configured to cause a computer to, prior to g.l) A_ 

4 computer program product comprising a computer-usable medium having com- 

5 puter-readable code embodied therein for randomly walking >t^ough a hypertext- 

6 linked document set comprising a plurality of documents, v^erein at least a sub- 

7 set of the documents contain a plurality of links to other documents, each docu- 

8 ment being associated with a host, the computer program product comprising : 



9 a) computer-readable program code devices configured to cause 

10 a computer to initialize a host set; 

/ 

11 h) computer-readable program code devices configured to cause 

12 ^ a computer to initialize a do/ument set for each host in the 

13 host set; 

14 c) computer-readable program code devices configured to cause 

15 a computer to select at i!andom a host from the host set; 

/ 

16 d) computer-readable program code devices configured to cause 

17 a computer to select a^ random a document from the docu- 

18 ment set of the selected host; 

19 e) computer-readabl/ program code devices configured to cause 

20 a computer to. responsive to non-occurrence of a random 

/ 

21 event, and further responsive to the selected document con- 

/ 

22 taining at leasy one link: 

23 e.l) select at random a link from the selected document; 

24 e.2) select a document corresponding to the selected link; 



Case 21708-03792 (PD-595) - 27 - 2i708/03792/Docs/i32n90.2 



25 e.3) select a host corresponding to the selected document; 

26 and 

27 e.4) add the selected host to the host set; 

28 e3) add the selected documentto the document set of the 

29 selected host; and ^ 

30 e.6) repeat the operations of e.l) through e.5) until a first 

31 predetermined condition is met; and 

/ 

32 f) computer-readable program code devices configured to cause 

33 a computer to repea/the operations of c) through e) until a 

34 second predeternmied condition is met. 

/ 

35 pG) — responsive to aTandom event, repeat the operations of c) 

36 through h) until a predetermined condition is met; 

37 and wherein computc^rcadablc program code devices g) arc configured to 

38 cause a computer to perform g.l) through g.4) responsive to non - occurrence of the 

39 random event of g.O). / 

1 38. (Currently amended) The computer program product of claim S§r 

2 wherein computer - rca/ablc program code devices g) further comprise computcr - 

3 readable program c^/c devices configured to cau s e a computer to. prior to g.l) 37, 

4 wherein the random event comprises : 

5 g.0.1^ generate a random number; 
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g.0.2) dctcrmiric whether the a generated random number faHs fal- 
ling within a predetermined rang e; and 

g.0.3) responsive to the random number falling within the prede - 
termined range, repeat the operations of c) through h) until a 
predetermined condition is met; 



and wherein computer - readable program code devices g) are configured to 
cause a computer to perform g.l) through g. 4 l/esponsive to the random number 
not falling within a predetermined range. 



39. (Original) The computer program product of claim 35, wherein the hy- 
pertext-linked document set is the World Wide Web, and wherein each document 
is a web page. 



40. (Original) The computer /program product of claim 39, wherein each 
host corresponds to a domain. 

41. (Original) A computer program product comprising a computer-usable 
medium having computer-readable code embodied therein for measuring relative 
quality of a search engine index, the computer program product comprising: 

a) computer-readable program code devices configured to cause 
a computer to perform a two-level random walk among 
documents within a document set; 
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b) computer-readable program code devices configured to cause 
a computer to, for each document encountered in the random 
walk, determine whether the document is indexed by the 
search engine index; and 

c) computer-readable program code devices configured to cause 
a computer to aggregate the results of the operations of b). 



42. (Original) The computer program product of claim 41, wherein at least 
a subset of the documents contain a plurality of links to other documents, each 
document being associated with a hist, and wherein the computer-readable pro- 
gram code devices configured to c Juse a computer to perform a two-level random 
walk comprise: 

a.l) computer-readable program code devices configured to cause 

a computer io select a host; 
a.2) computer-readable program code devices configured to cause 

a computer to select at random a document associated with 

the host; 

a.3) computer-readable program code devices configured to cause 
a compiter to retrieve the selected document; 

a.4) computer-readable program code devices configured to cause 
a computer to select at random a link in the retrieved doc- 
ument; 
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/ 

a.5) computer-readable program code devices configured to cause 
a computer to rejiieve a document referenced by the selected 
link; and 

a.6) computer-rea(|able program code devices configured to cause 
a computer tof repeat the operations of a.4) and a.5) until a 
predetermined condition is met. 



43. (Currently amended) The computer program product of claim 42^ fur - 



ther comprising computer - readable program code devices configured to cause a 



at random a link in the retrieved document A 



computer to, prior to selecting 



computer program product co: uprising a computer-usable medium having com- 



puter-readable code embodiec 



therein for measuring relative quality of a search 



en gine index, the computer program product comprising : 



a) computer 



readable program code devices configured to cause 



a computer to perform a two-level random walk among 



documents within a document set, wherein at least a subset of 



ttp<lacurnents conti^in a plurality of links to other documents. 




N 



each^cu rn^nt beia^ associated with a host, the two-level 



random w 



a.l) sell 



alk comprising: 



in g a host; 



selecting at random a document associated with the 



hos 
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16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 



a.3) retrieving the selected/kocument; 

a.3.1) responsive to occurre/ice of a random event: 

a.31.1) selectiug at random a host from among 

the previously selected hosts; aftd 
a.3.1. 2) selecting at random a document associ- 
ated with ine host; and 

a.3.1. 3) retrieving the selected document; 

repeat the opcrajtions of a.2) through a.6) 
a.3.2) responsive to non-occurrence of the random event: 
a.4) selecting at random a link in the retrieved 

document; and 
a.5) retrievi] ig a document referenced by the selected 



link; anjd 



a.6) repeating a.3.] ) through a.5) until a predetermined 



condition is nr 



b) computer-readable i^rogram code devices configured to cause 
a computer to, for elch document encountered in the random 



walk, determine w 



search engine index 



c) computer-readable 



ether the document is indexed by the 



; and 



uro gram code devices configured to cause 



a computer to aggregate the results of the operations of b). 
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1 44. (Original) The computer program product of claim 41, wherein at least 

2 a subset of the documents contain a plurality of links to other documents, each 

3 document being associated with a host, and wherein the computer-readable pro- 

4 gram code devices configured to cause a computer to perform a two-level random 

5 walk comprise: \ 



6 a.l) computer-readable program code devices configured to cause 

7 a computer to initialize a host set; 

8 a.2) computer-readabll^program code devices configured to cause 

9 a computer to initialize a document set for each host in the 

10 host set; \ 

11 a.3) computer-readable program code devices configured to cause 

12 a computer to select at random a host from the host set; 

13 a.4) computer-readable program code devices configured to cause 

14 a computer to select at random a document from the docu- 

15 ment set of the selected host; 

16 a.5) computer-readable program code devices configured to cause 

17 a computer to add the selected host to the host set; 

18 a.6) computer-readable program qpde devices configured to cause 

19 a computer to add the selected\document to the document set 

20 of the selected host; \ 
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a.7) computer-readable program code devices configured to cause 
a computer to, responsive to the selected document contain- 
ing at least one link: 

a.7.1) select at randorii a link from the selected document; 



a.7.2) select a document corresponding to the selected link; 
a.7.3) select a host corrjesponding to the selected document; 
a.7.4) repeat the operations of a.5) through a.8) until a prede- 
termined condition is met; and 
a.8) computer-readable program code devices configured to cause 
a computer to, responsiveUo the selected document not con- 
taining at least one link, repeat the operations of a.3) through 
a.8) until a predetermined condition is met. 

45. (Original) The computer program product of claim 44, wherein: 

the computer-readable program codeVievices configured to cause a 
computer to add the selected host to the host set are config- 
ured to cause a computer to add fihe selected host responsive 
to the selected host not being in the host set; and 
the computer-readable program code devices configured to cause a 
computer to add the selected document to the document set 
of the selected host are configured to cause a computer to add 
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9 the selected document responsive to the selected document 

10 not being in t^ document set of the selected host. 

1 46. (Currently amended) The computer program product of claim 41, 

2 wherein each document contains a plu^lity of words, and wherein the computer- 

3 readable program code devices configured to cause a computer tO; determine 

4 whether the document is indexed by the sisarch engine index comprise computer- 

5 readable program code devices configured to, for each document encountered in 

6 the random walk: y 

7 b.l) select at least one word from the document; 

8 b.2) perform a query on the search engine index based on the se- 

9 lected at least one word, to obtain search results; and 

10 b.3) deternrtine whether the document is included in the obtained 

11 search results. \ 

1 47. (Original) The computer program product of claim 46, wherein the 

2 computer-readable program code devices configured to select at least one word 

3 from the document comprise computer-readable program code devices configured 

4 to select at least one word based on rarity. \ 

1 48. (Currently amended) A computer program product comprising a com- 

2 puter-usable medium having computer-readable code embodied merein for mea- 
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3 suring relative quality of a tar get document in a document set, the computer pro- 

4 gram product comprising: 

5 computer-readable program code devices configured to cause a com- 

6 puter to perform a two-level random walk among documents 

7 witnin a document set; and 

8 computer-readable program code devices configured to cause a com- 

9 puter to determine a quality metric responsive to the number 

10 of times me tar get document is encountered in the random 

11 walk. \ 

1 49. (Currently amended) A computer program product comprising a com- 

2 puter-usable medium having computer-readable code embodied therein for 

3 measuring relative quality of a target document in a document set comprising a 

4 plurality of documents, wherein at least\a subset of the documents contain a plu- 

5 rality of links to other documents, the cornputer program, product comprising: 

6 computer-readable program code devices configured to cause a com- 

7 puter to perform a two-level random walk among documents 

8 within a document set; and\ 

9 computer-readable program code devices configured to cause a com- 

10 puter to determine a quality meWic responsive to the number 

11 of documents encountered duringthe two-level random walk 

12 that link to the tar get document. \ 



Case 21708-03792 (PD-595) 



-36- 



21708/03792/DOCS/1321190.2 



50.\currently amended) The computer program product of claim 49, 
wherein thl computer-readable program code devices configured to cause a com- 



puter to determine a quality metric comprise computer-readable program code 
devices configured to cause a computer to determine a quality metric responsive 
to the number ofxdocuments that link to the target document, and responsive to 



the quality metric of the linking documents. 

51. (Currently amended) The computer program product of claim 49, 
wherein the computer-readable program code devices configured to cause a com- 
puter to determine a quality metric comprise computer-readable program code 
devices configured to causeNa computer to determine a value for: 

R{p) = dlT+{\-d)ZRf^,)IC{p,) 



where: 

R(p) is the PageRank of targ^ document p; 
R(pi) is the PageRank of document pi; 
T is the total number of documents in the document set; 
d is a damping factor such that 0 < A < 1; 

documents pi, ... , pk each contain at lel^st one link to tar get document p; 

and 

C(pi) is the number of links out of document pi. 
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1 52. (Currently amended) The computer program product of claim 4 9, A_ 

2 computer program product comprising a computer-usable medium having com- 

3 puter-readable code embo<died therein for measuring relative quality of a target 

4 document in a document setycomprising a plurality of documents, wherein at least 

5 a subset of the documents contain a plurality of links to other documents, and 

\ 

6 wherein each document is associated with a host, and whcrcm the computcr - 

7 readable program code devices configured to cause a computer to perform a two - 

8 level random walk comprise the computer program product comprising : 

9 computer-readable pro-am code devices configured to cause a com- 
10 puter to perform a\wo-level random walk among documents 
n within a document set, by: 

12 a.l) computer - readable program code devices configured 

13 to cause a computci: to selectin g a host; 

14 a.2) computer - readable program code devices configured 

15 to cause a computer to selectin g at random a document 

16 associated with the host; \ 

17 a,3) computer - readable program code devices configured 

18 to cause a computer to retrieve retrieving the selected 

19 document; \ 
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20 a.4) computer Readable program code devices configured 

21 to cause a computer to, responsive to occurrence of a 

22 random event: 

23 a.4.1) selec ti\g at random a host from among the pre- 

24 viously Selected hosts; and 

25 a.4.2) selecting ^t random a document associated with 

26 the host; ank 

27 a.4.3) retrieving th\selected document; 

\ 

28 a. 4 .2) repeat the operations of a.2) through a.7); 

29 a.5) responsive to non-occurrence of the random event: 

30 €tS a.6 ) computer - readable program code devices 

31 configured to cause n computer to selec ting at 

32 random a link in the retrieved document; and 

33 €h6a,7) computcr - rcadaMe program code devices 

34 configured to cause a cornputer to retrieve re- 

35 trieving a document referenced by the selected 

36 link; and \ 

37 ar? a.8 ) computer - readable program code devices con - 

38 figured to cause a computer to repeati ng the operations 

39 of a.4) to €tS a.7 ) until a predetermined condition is 

40 met ; andr \ 
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41 computer-readable program code devices configured to cause a com- 

42 puter to determine a quality metric responsive to the number 

43 of documents encountered during the two-level random walk 

\ 

44 that link to the target document. 

\ 

1 53. (Currently amended) The computer program product of claim 4 9, A 

2 computer program product comprising a computer-usable medium having com- 

3 puter-readable code embodied therein for measuring relative quality of a target 

4 document in a document set comprising a plurality of documents, wherein at least 

5 a subset of the documents contain\ plurality of links to other documents, w herein 

\ 

6 each document is associated with a Host, the computer program product compris- 

7 ing and wherein and wherein the computer - readable program code devices con - 

8 figured to cause a computer to perform ff^o - lcvcl random walk comprise : 

9 computer-readable program code devices configured to cause a com- 
10 puter to perform a two-level random walk among documents 
n within a document set, by: \ 

12 a.l) computer - readable program code devices configured 

13 to cause a computer to initialize initializing a host set; 

14 a.2) computer - readable program code devices configured 

15 to cause a computer to initialize initializing a document 

16 set for each host in the host set; \ 
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37 a.3) computer readable program code devices configured 



38 to cause a computer to selectin g at random a host from 

39 the host set; 

20 a.4) computer - readable program code devices configured 

21 to cause a computer to, responsive to occurrence of a 

22 random eventl 

23 a.4.1) selectin g at random a host from among the pre- 

24 viously selected hosts; and 

A , 

25 a.4.2) repeat the operationo of a.2) through a.7). 

26 a.5) responsive to non-occurrence of the random event: 

27 etS a.5.1 ) computer - readable program code devices 

28 configured to cause a computer to selec ting at 

29 random a document from the document set of 

30 the selected host; 

31 €tS a.5.2 ) computer - rekdable program code devices 

32 configured to cause ^computer to addin g the se- 

33 lected host to the host set; 

34 €t^ a.53 ) computer - readable program code devices 

35 configured to cause a computer to addin g the se- 

36 lected document to the document set of the se- 

37 lected host; 
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58 



configured to 



€tS a.5.4 ) computer readable program code devices 



cause a computer to, responsive to 



the selected document containing at least one 
link: 



a.8.1 a.5,4.1 ) ' selectin g at random a link from the 

f 

selectied document; 



eS3: a5A2} selectin g a document correspond- 
ing to the selected link; 
a.8.3 a.5.4.3) selecting a host corresponding to 



the selected document; and 



etSA a.5.4.4 ) repeatin g the operations of a:^ 



a32 ) 



through aS a.5.4.3 ) until a first pre- 



determined condition is met; and 



a79a.6) responsive to the selected document not 

containing at least one link, repeating the operations of 



a.3) through eS a5 



condition is met; ai 



4.4 ) until a second predetermined 



computer-readable program code devices configured to cause a com- 
puter to determine a quality metric responsive to the number 
of documents encounteredlduring the two-level random walk 
that link to the target document . 
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54. (Currently amended) 
ther comprising: 



I 

The computer program product of claim 49, fur- 



computer-rec dable program code devices configured to cause 
a computer to determine a quality metric for at least one ad- 
ditional tar g( |t document; and 
d) computer-readable program code devices configured to cause 
a computer t3 rank the quality metric of the first tar get docu- 
ment with respect to the quality metrics of the additional tar- 
get documents. 

55. (Currently amended) A computer program, product comprising a com- 
puter-usable medium having computer-readable code embodied therein for ran- 
domly walking through a hypertext-linked document set comprising a plurality of 
documents, wherein at least a subset of the documents contain a plurality of links 
to other documents, each document being associated with a host, the computer 
program product comprising: 

a) computer-reladable program code devices configured to cause 
a computer to select a host; 

b) computer-readable program code devices configured to cause 
a computer to select at random a document associated with 
the host; 
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d) 



e) 



c) computer-readable program code devices configured to cause 
a computer to retrieve the selected document; 
computer-readable pro-am code devices configured to cause 
a computer to, responsive to occurrence of a random event: 
d.l) select at ran^m a host from among the previously se- 
lected hosts; and 

/ 

d. 2) repeat/the operations of b) through e) until a pre- 
determined condition is met 

computer-readable program code devices configured to cause 
a computer to, responsive to non-occurrence of the random 
event not occurring : 

e/i) select at random a link in the retrieved document; 

e. 2) retrieve a document referenced by the selected link; 
and 

e.3) repeat the operations of d) and e) until a predeter- 
nnined condition is met. 

56. ^Currently amended) A computer program product comprising a com- 
puter-usable medium having computer-readable code embodied therein for 
measuring relative quality of a tar get document in a document set comprising a 
pluraUty of documents, wherein at least a subset of the documents contain a plu- 
rality of links to other documents, the computer program product comprising: 
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a) computer-readable program code devices configured to cause 



9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 



a computer to perform a two-level random walk among 
documents within a document se t^ the computer ^readable 
program code devices comprising by : 
a.l) computer - readable program code devices configured to 

cause a computer to initialize initializing /a host set; 
a.2) computer - readable program code devices configured to 
cause a computer to initialize initializiiig a document set 
for each host in the host set; 
a.3) computer - readable program code devices configured to 
cause a computer to selectin g at random a host from the 
host set; 

a.4) computer - readable program code devices configured to 

cause a computer to, responsive |o occurrence of a random 
event: 

a.4.1) selec ting at random a hot t from among the previ- 
ously selected hosts; andi 
a. 4 .2) repeat the operations of i 



a.5) responsive to non-occurrence c f 



eS a.5.1 ^ computer - readable f rogram code devices con - 



>) through a,7). 



the random event: 



figured to cause a computer to selectin g at random 
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a documenfxf rom the document set of the selected 



readable program code devices con - 



host; 

€h6 a.5.2 ) computer 



figured to cause a computer to adding the selected 
host to the host set; 

1 

€t^ a.5.3 ) computer - readable program code devices con - 



figured to cause a computer to adding the selected 
document to the document set of the selected host; 
€tS a.5,4 ) computer - readable program code devices con - 
figured to cause, a computer to^ responsive to the se- 



lected document containing at least one link: 

arSrl a.5.4.1 ) selectin g at random a link from the 

selected document; 
a.8.2 a5A2) selec^ng a document correspond- 
ing to the selected link; 
a.8.3 a.5.4.3 ) selectir^ g a host corresponding to 

the selected document; 
a.8. 4 a.5.4.4 ) repeatin g the operations of etS 

a,5.2 ) through et^ a.5.4.3 ) until a first pre- 
determined condition is met; and 
a.9) computer readable program code dcv\ces configured to 
cause a computer to, responsive to the selected document 

Case 21708-03792 (PD-595) - 46 - 21708/03792/DOCS/1321190.2 



not containing at least one link, repeat the operations of 
a.3) througji eS a.5.4.4 ) until a second predetermined 
condition is met; 



b) computer-readable program code devices configured to cause 



a computer to 



determine a quality metric responsive to the 



number of documents encountered during the two-level ran- 



dom walk that i 



ink to the tar get document; 



c) computer-readable program code devices configured to cause 
a computer to determine a quality metric for at least one ad- 
ditional tar get document; and 

d) computer-readable program code devices configured to cause 
a computer to ranl^he quality metric of the first document 
with respect to the qjuality metrics of the additional tar get 
documents. 



57. (Currently amended) A system for randomly walking through a hyper- 
text-linked document set comprising a plurality of documents, wherein at least a 
subset of the documents contain a plurality of li^s to other documents, each 
document being associated with a host, the system comprising: 

a) a host selector; 

b) a random document selector, (Coupled to the host selector, for 
selecting at random a documeniyassociated with the host; 
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8 c) a document retriever, coupled to the randorri document se- 

9 lector, for retrieving the selected document; and 

10 d) a link selector, coupled to the document retriever , for sclcct - 
n ing at random a linlc.in the rctricvcdy^cumcnt ; 



12 wherein, responsive to occurrence of a random event: 

13 the host selector selects at random a tiost from among the previously 

14 selected hosts; 

15 the random document selector selects at random a document associ- 

16 ated with the host; and ^ 

17 the document retriever retrieves the selected document; and 



18 wherei n, responsive to non-occurrence of the random event: 

19 the link selector selects at random a link in the retrieved document; 

20 and 

21 the document retriever retrieves a document referenced by the se- 

/ 

22 lected link; and 



23 and wherein the link selector , the random document selector, and the 

/ 

24 document retriever repeatedly their respective operations selects at random a link 

25 and the document retriever repeatedly retrieve s a document referenced by the so - 

26 lected linlc, until a predetermined condition is met. 
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* 58. (Original) A system for measuring relative quality of a search engine 
index, comprising: 

a random walker, for performing a two-l^vel random walk among 

documents within a docximent se^t; 
a determination module, coupled to the random walker, for, for each 
document encountered in the random walk, determining 
whether the document is indexed by the search engine index; 
and 

a results aggregation module, coupled to the determination module, 
for aggregating the results of the determination module. 

59. (Currently amended) A system fc^r measuring relative quality of a tar- 
get document in a document set, comprising 

a random walker, for perf orrning a two-level random walk among 

documents within a document set; and 
a determination module, coupled to the random walker, for deter- 

nnining a quality metric responsive to the number of times the 
target document is encountered in the random walk. 
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